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In view of the fact that airplane observations were
begun at a number of stations on July 1, 1934, so that a
3-year period has been completed, the departures from
the ‘“normals’” thus determined have been included in
table 1. The total number of observations represented
by the normals for each station is indicated at the bottom
of the table.

The free-air temperatures for July averaged above nor-
mal in most cases, except along the Atlantic coast and the
Great Lakes region where the departures were negative.
Temperature departures were of small to moderate mag-
nitude at all stations. The lowest mean temperature for
the month occurred at Selfridge Field at the 5-km level.

Free-air relative humidity departures for the month
were of small to moderate magnitude in all cases, and
mostly negative except at San Dxego and Boston where
they were positive at all levels. The free-air relative
humidities in general averaged lower at the northern than
at the southern stations with certain exceptions, viz., at
Billings the average relative humidity increased in the
higher levels to a mean of 60 percent at 5 km. The rela-

tive humidity also averaged comparatively high in the
upper levels at Pensacola, El Paso, and Mitchel Field.
The free-air relative humidity averaged lowest for the
month at Selfridge Field.

A comparison of the free—sir resultant winds for the
month with the corresponding normals reveals a greater
northerly component than normal over the Great Lakes
region, Ohio Valley, and middle Atlantic coast. In most
of these cases the resultant velocities were above normal
in the lower levels, and below normal in the upper levels.

The resultant wind movement for the month showed
in general a southerly drift west of the Mississippi River,
and a portherly drift elsewhere. Resultant directions,
except as noted above, were in general close to normal.

Resultant velocities in the lower levels averaged above
normal over most stations, except over the Great Plains
States where the departures were mostly negative. At
the higher levels negative departures occurred over most
of the country, e\cept the Pacific coast and New England
where they were positive. No large departures in re-
sultant velocities occurred at any of the stations.

TaBLE 1.—Mean free-air temperatures and relalive humidities obtained by atrplanes during July 1938

TEMPERATURE (° C.)

Altitude (meters) m. s. 1.
Surface 500 1,000 1,500 2,000 2,500 3,000 4,000 5,000

Stations Num-

ber of
Dtepar- Dtepar- Dtepar- Dtepar- Dtepar- Depar- Depar- Dtepar- Deper-lobser-

ure ure ure ure ure ture ture ure ture va-

Mean | o | Mean | gy | Mean| gom |Mean| poy | Mean| goy | Mean| gy, | Mean | gon, | Mean | o |Mean| om | yione

normal normal normal normal normal normal normal normal normal
Barksdale Field (Shreveport),

La.l 1) TSN 24.2 . ___. 10.9 ... 17.8 |oemoeos 4.3 |- 1.2 | o 4.7 e —~1.3 faceeoo 31
Blllmgs, Mont 3 (1,088 m)___ooa.an 22.2 | +2.6 24.5 | 4+2.5 21.8 | +1.9 18.2 | +1.6 14.4 | 1.2 6.6 (+1.0] —-1.3}| +1L1 31
Boston, Mass.! (5m) _.._.....___ 16.3 | ... 1.4 . . 9.0 . ____.. 7.0 ... 4.8 |._____ —0.1 (... =561 ... 7
Cheyenne, Wyo.? (1,873 m)_._.... 16,83 | 0.4 oo e | e 1881406 | 19.5| 403 ]| 16.0 | +0.3 7.8140.6] —0.6 | +0.9 31
El Paso, Tex.2 (1,194 m) ____.__._. 2.6 | 23.3 |-ooca-- 20.3 |- 16.6 |---.-_. 12,8 {____.__ 5.0 jo.._. =18 . 31
Fargo, N. Dak.? (274 m). 21.0 | +2.4 21.2 | +1.7 17.9 | +1.2 14.2 | 4+0.7 10.6 | 4+0.56 3.6 405 —3.6[40.4 31
Kelly Field (S8an Antoni

(/€539 1« ) S, 23.3 1 —0.2 19.3 | —0.5 17.1 | 0.1 14,4 | +0.4 11.5 | 40.5 501403} ~1.8}-0.2 28
Lakehurst, N. J.2 (39 m ) 192 || 20.7 || 18.6 [-o.... 18,1 |.oeoaas 13.2 |- 105 ... 883 [-ccaoon 2.9 |oooot —1.3 ool 26
Maxwell Flald (Montgomery).

Alat (52m) .o 2450 +0.2 | 24.7 0.0} 22.6 | +0.3 19.5 1 40.5 16.6 { +0.6 | 13.7 | 4+0.5 1.0 § +0.7 45| 403 —-1.8 0.0 30
Mitchel Fleld (Hempstead L.L),

N. Y1 (29m)_ . 18.6 | —1.3 | 20.1 | -1.0| 10.2 0.0 16.4 | +0.2 13.3 | +0.1 10.4 | —0.1 7.7 <01 2.0 0.0 | ~4.7| —-0.7 29
Mur(reesboro, Telm 2 (174 m)___._ 22.9 | +0.4 24,2 0.0} 231} 40.7 20.5 | +1.0 18.0 | +1.3 149 | 41.1 1.7 | 411 531409 —0.8] +1.1 30
Norfolk, Va.2 (10m)_________._.__ 23.4 | —-1.1 23.9 | +0.2 21.4 | —0.2 18.3 | —0.6 14.7 | —1.0 11.6 | —1.3 8.6 | —15 1.7 ~23| —4.3 | —-2.5 24
Oklahoma City, Okla 2301 m)._.| 24.7 ) +0.5| 26.4| 4+0.6 | 25.5] —0.3 | 22.7 0.0 10.0| —0.1 15.4 | —0.3 11.8 | -0.3 51 ~01}—-13]| —0.2 31
Omaha, Nebr.? (300 m)_.____.___. 250 419 279 +2.8 27.9 [ +2.0| 246 +1.6 211|413 17.2 { +1.1 13.4 { 410 61¢4+1.11-1.3|40.8 31
Pensacola, Fla.3 (13 m) ...... 24.2 | —-1.4| 24.2 0.0} 21.5 0.0] 18.4 0.0| 15.6 | +0.2 12.4 |} 40.1 9.9 405 3.3 00| —2.6 | —0.1 30
San Diego, Calif.? (10 m) 203 —0.2] 19.8| 4+1.3| 23.5|+1.2| 23.4{+1.0| 207 —0.4 17.4 | —1.4 13.0| -3.1 63| ~28| ~1L3}| —3.2 30
Scott Field (Belleville), Ilit

(135 M) oo oae 23.2 | +0.8 26.6| +0.3 | 257} 4107 228 | +1.2) 18.1 | 40.9 15.7 | +0.8 12.2  40.8 53| -+1.11-1.3]|+0.8 28
Seattle, Wash.? (10 m) ..-] 14.0]| —1.9 122§ —1.3 10.9 | —1.5 89| —L7 82| —0.7 6.5 —0.3 49| 403 | ~12 | —~0.1 | _.__|-coa___ 11
Selfridge Field (Moun ens),

Mich.t (177m)___..___ ot 172 —17 21.1 | —-0.7 19.5 | —0.8 16.1 [ —0.8 126 | —1.2 9.2 -16 6.4 —16 0.0} ~1.8] —68.5}| —21 31
Spokane, Wash.2 (596 m)._... 15.6 | 4-0.4 |ooo_o|cooo 2L7 1 +2.0| 212 | +2.8 18.0 | +3.1 14.5 | +3.4 11.3 | +3.8 4.5 4+3.5| —2.6 | +3.5 31
Washington, D. C.2 (13 m)___.___ 209 —-28) 225/401) 20.2) -0.2/ 17.1 ! —0.5 13.9 | —0.8 10.8 ) —1.0 80| —10 1.9{~1.4| -3.3 | —0.9 29
Wright Field (Dayton), Ohio!

(244 10) - oo 209 | +0.3| 230 +40.2| 23.1}40.6| 203|408 17.2 | 4+0.8 | 13.9 | +0.6 | 10.6 | 4+0.3 46| +0.3 | —L1 | +0.6 31

Ohservations taken about 4:00 a. m., 75th meridian time, except along the Pacific coast and Hawali where they are taken at dawn.

t Army.
? Weather Bureau.
3 Navy.
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TABLE 1.—Mean free-air temperatures and relative humidities obtained by airplanes durfng July 1936—Continued

RELATIVE HUMIDITY (PERCENT)

Altitude (meters) m. s, 1.
Surface 500 1,000 1,500 2,000 2,500 3,000 4,000 5,000

Stations Num-

ber of

Dtepar- Depar- Depar- Depar- Depar- Depar- Depar- Deopar- Dtepar- obser-

ure ture ture ture ture ture ture ture y ure va-
Mean | oy | Mean | popy | Meany poy | Meany popn |Mean| oy |Mean| pon |Mean | oo, | Meany pom | Meand rron | yiong
normsl norimal normal normal normal normal normal normal nermal
Barksdale Field (Shreveport), La_ 59 57 57 oo 62
Billings, Mont. ... 33 36 40 -3 43
Boston, Mass... 49 42 (. 45 (..o 40
Cheyenne, Wyo - 54 42 -1 43 +1 45
E] Paso, Tex. ... - 50 |- 61 .. ... 65 |- 70
Fargo, N.Dak. oo 40 —4 43 0 45 -1 49
Kelly Field (San Antonio), Tex.. 63 -1 57 -2 53 —2 53
Lakehurst, N. J___.._.__..._.____ 61 [ 58 (... 46 | ... 46
Maxwell Field (Montgomery),
85 —~5 59 -5 56 —6 56
73 +3 73 +7 69 +7 61
58 -7 55 -5 54 —4 52
1 62 -1 60 Q &7 +1 5%
Oklahoma City, Okla..__ 53 0 53 +1 a5 44 53
Omaha, Nebr____...._... 39 -6 41 -5 43 —4 43
Pensacola, Fla.. 71 67 -1 60 -5 2
San Diego, Cal 41 +8 42 +7 45 7 62
Scott Fleld (Bel]evxlle) m.. 51 -7 50 -5 50 —4 47
Seattle, Wash 57 —4 44| —10 35| -13 27
Selrrld;ze Field (Mount Clemens),

........................... 79 -1 54 -5 48 —8 48 -9 49 —9 46 -7 41 -7 34
Spokane. Wash. 61 0| ... 52 +4 435 +3 48 +1 49 -1 52 +1 54
Washington, D 87 +11 49 -17 48 ~14 52 —11 56 -7 56 -5 52, —6 49
Wright Fleld (Dayton) Ohjo._._. 75 —8 66 =3 61 0 64 +1 64 +4 63 +6 63 +8 54

Nore.—The departures are based on “‘normals’ covering the following total number of observations made during the same month in previous years. including the current month:
Billings, 93; Cheyenne, 92; Fargo, 93; Kelly Field, 80; Maxwell Field, 85; Mitchel Field, 71; Murfreesboro, 92; Norfolk, 173; Oklahoma City, 92; Omaha, 121; Pensacola, 210; San
Diego, 196; 'Seott Field, 89; Seattle, 61 Selfridge Field, 89; Spokane, 92 Washmgton, 251, anht Field, 92.

TABLE 2.—Free-air resultant winds (meters per second) based on pilot-balloon observations made near § a. m. (E. S. T.) during July 1936
[Wind from N=360°, E=90°, etc.]

“};rb l:;e Atlanta, Billings, Boston, Che‘?enne. Chxcago, Cincin- Detroit, Fargo, Houston, Key West,|| Medford, Murfrees-
(Il\I l\f[lex' . Mont. 1ass. 1. nati, Ohio Mich. N, Dak. Tex Fla. Oreg. boro, Tenn.
(Ussam) || GOm) Y (L,088m) |} (15m) | (1, ghm) || (02m) || (153 m) (204 m) (274 m) @1'm) (11 m) (410 m3) (180 m)
Altitude (m)
m.s. 1 g ] g g o o a o g g ] El g
2 e 2 [ S e = e 2 e L2 ] 2 > S > 2 > S » = > 2 o) 2 e
slslleglelle|8ffeg|leelslsgisllsis2(le|s8|sis|B3|e8lsllg|B8c&]eée
sl 3 it ] ] k= B p= & S & =1 =} = k=
als|a|leglla|slalslfatsllajslalsllals||la|glals|al2llals|als
o -] -] o o [ o o o 0 [
2.1 208 | 1.4 344 0.1 115 0.3 318 1.2 (| 148 | 2.2 || 141 0.5 (] 127 | 2.6 [| 204 0.9 203 1.2
5.0 300 ( 6.2 137 0.5 || 255 | 2.1 341 2.0 || 165 | 5.0 || 187 6.6 124 | 5.6 || 287 1.6 258 3.1
8.5 295 | 5.8 269 | 2.0 [ 209143 324 3.1 ({198 | 3.9 ]| 188 6.4 1] 122 | 5.1 || 288 1.9 272 3.5
4.5 201 | 6.3 287 4.7 || 308 | 6.2 305 | 4.4 (1252 2.6 182 54 ) 115} 4.3 || 329 0.3 288 3.0
3.7 201 [ 9.2 299 6.11 317 7.2 308 6.4 || 265 | 3.8 || 163 3.4 112 | 3.5 | 221 0.6 203 2.5
2.8 288 [10.5 308 6.8 || 326 | 8.0 311 8.8 ([ 203 6.3 ( 146 2.7 1119 ] 3.3 11 202 ( &.6 311 2.4
2.6 283 12,4 310 7.3 327 7.6 311 9.9 | 306 | 7.0 || 140 1.9 || 133 1 2.2 {| 204 8.6 358 2.3
1.2 284 112. 4 302 6.7 |1 360 | 4.4 311 | 11.5 (] 296 | 7.9 79 1.6 (2051 2.3 (| 213§ 10.9 |{-cocoofouunoos
0.1} 262 86 {0 ____{.___. 299 6.0 541 4.9 3141 12,6 \____f____. 159 2.2 MHeaaofamans 16 | 140 4 b _____
Newark, || Oakland, || Oklahoma || Omaha, Eg?r!rgf}’; Pensacola, || St. Louis, || Salt Lake |San Diego, si‘,}g}i‘e Seattle, || Spokane, || Washing-
N.J. Calif, City, Okla. Nebr. tors; of Ha- Fla.l Mo. City, Utah Calif. Mich, Wash, Wash. ton, D. C.
E 3 K
(14 m) (8 m) (402 m) (306 m) waiil (68 m) (24 m) (170 m) (1,294 m) (15 m) (108 m) (14 m) (603 m) (10 m)
Altitude (m)
m.s. 1. o o g o o o a ! o q Z o 2 P
2 B 2 = 2 B 2 B S ) =t e = e 2 B 2 > 2 > 2 > 2 = 2 >
Fe Y S| = = = = e = pe] = S| = =] = S| = = = S = pe) = = =
siellglslslellglspete(lea/2lelslels|l8(3lel8lj8l2]g|cElg]|s
2|3 = 5 k=t ] = = : 5 5 g = h=t =
Alslla(sllal|gffris||lalellalsllalsgllailgllajsllals|als)laielals
-3 L] o o o o o o o -] o o -]
Surface...... 328 1 1.3 ]| 338 | 0.5 187 | 3.2 |1 176 [ 1.8 [[-cocco]acaee- 253 1.8 (12481 1.0 143 4.4 ([ 355 { 1.0 6( 0.3/ 111|0.7 || 106 L7 315 1.0
___________ 318 | 5.0 [| 243 | 2.5 198 5.8 | 198 | 6.2 255 | 4.0 |} 268 | 3.9 {|-ccauzf--—=--[| 359 | 1.0 || 334 1.4 67 | L3 [{-.c--|-—----|{ 310 4.6
1,000 ... __ 321 | 5.1 284 | 3.6 215 9.1 224 | 9.3 257 4.3 (1206 (4.0} . __|-oo..- 347 ( 3.4 || 306 4.2 ]| 228 | 1.2 || 213 2.9 312 &1
......... 5.9 1 244 | 2.2 193 3.51239 | 7.6 247 3.2 || 287 3.2 157 8.1 326 1 3.5 || 308 5.4 ]| 2468 | 2.1 226 4.6 311 5.8
2,000_.._____ 287 | 8.2 || 217 | 3.4 150 1.8 1| 246 [ 6,1 240 2.8 293 | 2.5 171 5.2 11 305 | 0.7 |} 312 7.0 240 | 3.7 || 217 6.0 301 6.3
2,500 ... 281 | 9.2 ] 222 | 4.0 108 2.3 |1 265 3.8 222 2.8 (1309} 286 191 3.8 147 | 1.8 |} 315 7.4 11 232 ) 4.6 |{ 224 7.3 304 7.0
,000_ . _____ 280 110.2 || 215 | 3.7 103 2.9 | 277 | 3.3 214 2,2 (1315127 217 3.5 || 142 1 3.6 |1 310 { 8.1 |} 234 | 5.4 (| 231 8.9 297 7.5
4,000.._______ 206 (10.7 [|.oo_-{-oo- 113 4.7 || 320 | 4.3 201 2.3 ]| 288 | 2.5 226 3.8 |1 132 { 6.8 || 329 9.2 [} 231 [10.4 [} 226 { 12.3 304 5.5
5,000.._..__ S Y RO RPN (NP ) SRS, AT 280 [ 2.9 [fecee focomo oo e ee 214 [0 U ) IR 334 | 11.6 || 228 (11.5 || 240 { 13.0 315 8.0

1 Navy stations.



